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AERODYNAMIC NOMENCLATURE AND F'OHMULAS, 
CONVEIWlQN fACTORS AND DRAG FUNCTIONS. 

In the treatment of projectile aerodynamics, the Proving 
Oround 1n the past has employed certain terma and definitions. 
It has been discovered that many of them are at variance with 
current aerodynamic uaagev The present paper proposes a 
system which will be more nearly in accordance with ito 

Part I 1e the propoaed list of terms. Moat of the 
. symbols agree with thoso in Chapter X of Ltv Col. T1 J. Hayes• 
"Elements of Ordnance", which ia now being publisheQ. 

Part II gives some important formulas, which indicate 
the relatione among the symbols and serve to d~f1ne certain 
terms. This part also indicatee the assumed standard atmos­
pheric oond1t1ona a.t the surface of the eartho · 

Part III contains conversion factors pertaining to the 
new and old symbols, and also to the aymbola used by Rv H. 

·Fowler, E. G. Gallop, C. ~l. H. Look, and H 0 W. Richmond 1n 
·"Tho Aerodynamics of a Spinning Shell 11 (Phil. Trans e Royal 
Soc. London. A~: 295-3~7). In this report, the new 
symbols pertain to values expressed in cone1etent units; the 
old symbols, in practical unltsc 

Part IV gives tho forme of the six types ot projectile 
for wh1oh drag functions havo been tabulated. Whenever a 
symbol denot6t a pa.rt1oular va.lue perta1ning to one of these 
typea, the corresponding number will be added as a subscript. 
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Part IV 

Symbol 

R 

D 

L 

N 

M 

Hw 

t 

w 

p 

u 

w 

a 

d 

m 

1 

J 

Drag Functions 

PART I 

AERODYNAMIC Not1DlCLATURE 

tJomenolatur-e 

Total air resistance 

Drag 

Croos wind foroe 

Normal force 

Moment of R tibout C.G. 

Yawing motnont 

Yawing moment damping faotor 

Crone wind force damping factor 

Angular valoo1ty of axis or ohell 

Air density 

Muzzle velocity 

Velocity of projeot1le relative to gun 

Velocity of projectile relative to air 

Velocity of air relative to gun 

Velocity of sound waves in air 

Caliber 

Mass of projectile 

Form faotor 

Drift factor 

-2-
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II 

II 

seo- 1 

lb/ft3 

ft/seo 

It 

.. 
tt 

lb 

1 

1 



Symbol lfomencl~tu:rt! Jl1lU 
l/n Tw1et of rifling 1/calo 

.. N Spin a eo -1 

A Axial moment of inertia lb.tt2 

B Transverse moment of ine~t1a II 

p Moment of inertia factor 1 

8 Stability fan tor 1 

g Distance from base to center ot 
gravity oalo 

h Distance from base to center at 
pressure " 

A Oroes wind force tactor lb.tt/seo2 

" Normal f'oroe factor • 
.... Moment factor lbott2/seo2 

k Retardation ooeffio1ent rt-1 

01 Cross wind factor II 

J 
02 rt- 2 Couple factor 

0 Ball1at1o ooetf1c1ant lb/tt2 

CL Drift coefficient seo3/rt2 

'n Drag coefficient 1 

IL Cross wind .roroe ooeft1o1ent 1 

'x Normal force coeff1o1ent 1 

'.u Moment coettio1ent 1 

JCH Yawing moment coeff'1c1ent l 

G Drag tunc t1on 'ft/eeo 

! Q Drift function seo2/rt2 
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Nomeno].ature 

Yaw 

Orientation 

PART II 

AERODYNAMIC r'CRMULAS 

R • (D2 + L2)1/2 
2 2 2 D a ,pd u KD • kmu 

L • A. sin o 
\ 2 2 2 
A • pd u IL • ~ mu • o1mu 

N • Na1n 6 • D sin 6 + L ooa 6 (Normal foroe) 

" c pd 2u2~ 
M • (h - g)dN • ~a1n 6 

~ • pd3u2KM • o2su2 

~ • (h - g)KN 

N • 2nv
0

/nd (Spin) 

w. ( fi2 + ~2 s1n26) 112 (Angular velocity of axis) 

H • 
4 

pd u!CH • t.B 

0• D/pd2u • uKn 
Q• 'ttK14u

2 

0 • Jl./1d
2 

CL • n/2ngpJv0 

p • A/md2 

• 



§$andarg atmo@pher1o oond1t1,onp ttt surface; 

Barometric preeeure: 750 mm Hg {29.53 in Hg) 

Temperature: 15° C(59°F) 

Relative humidity: 7S% 

Density: 1.2034 kg/m3 (0.07513 lb/ft3) (525.9 gr/ft3) 

Velocity or sound: 341.~6 m/sec (1120.27 ft/sec) 

PART III 

CONVF.RSimJ FACTORS 

Now coetf1c1ents: non-d1mena1onal, ~1th d in rt, p in lb/rt3 

Old coefficients: practical unite, with d in in. p relative 
to standard. 

Fowler's copff1o1ents: non-d1m~ns1onal, with radius 1n ft. 

p in lb/ft3. 

Symbol 

d (ft) .. 

d (in) • 
r (tt) ca 

p (1b/tt3) • 

p (relative) • 

New -
~ ftt) 

12 
0.5 

e ~lbLrt3l 
1 

13.31 

5l 
1 

52.17 X 

4 

~ 
1 

52.17 X 

4 

Olg Fowl6r 1 p 

~ J: (ft} 
3 2 

1 24 
.0~167 1 

~ ~rela~1ve) 
0 7513 

g (l~Lrt3l 

1 1).}1 

Si .:n 
1916.S o25 

10-5 l 13.04- X 10-5 

7667 l 

CA :w 
1916.8 .25 

10-5 1 13a04- X 10•5 

7667 1 



' 

Bymbol 

'ype 
:ProJ. 

---
l 

2 

3 

4 

5 

6 

New 

jre.g Funot1pn 
ew Old 
pmbo~ Sl!Jibo~ 

Gl G 

J 

Old 

c., -
1916.S 

1 

7667 

c 
_H 

.2300 :X 105 
1 

l.,g4Q X 105 

~ 
2.7b0 X 105 
l 

r; 
4J.~o 16 X 10:,1 

PAhT IV 

DRAG FUNCTIONS 

Baee Point 

Fowler•e 

.25 
13.,04 X 10-5 

1 

tll 

ol25 
o54J5 X 10-5 
1 

:1! 
.,0625 

,..., 10-r; o022o'+ X "" 

1 

Square 

6• boat-tail 

Square 

7 o5° boat- tail 

7.5° boat-tall 

About 2 oa1. rad1UQ oglve 

Long og1Yo-oon1oa1 head 

8cov111 fu~e Mark III 

Long PoD. fuze MJ&.ttk XII 

Short P .. D. tuze Mark V 

Squa.re 7 cal. radius og1ve 

NoteJ The tabulated dr$g tunot1ons are 1p p~aot1oal units. 

Multiply by 1916.,8 to obtain 

Q. • uiD 

where lD 1a non-d1mens!onalo 11. a,~ ;Ji,·elt" M 1Jz 
H .. P .. H1telbc~i 




